Objective: This study aimed to evaluate the efficacy of retrobulbar alcohol injections using the verbal analog scale (VAS) in patients with blind painful eyes due to late-stage neovascular glaucoma.
INTRODUCTION
Trauma is the most common cause of blind painful eyes, but retinal detachment, phthisis bulbi, neovascular glaucoma (NVG), intraocular inflammation, chronic open painful glaucoma, and corneal decompensation may also lead to blind painful eyes as well. [1, 2] Eye pain constitutes a significant problem in patients suffering from the aforementioned conditions. The most common complaint is severe pain in the orbital area, which most frequently extends to the forehead and the temple. Moreover, even though vision is already lost, photophobia usually accompanies it.
Topical antiglaucomatous, cycloplegic, or steroid agents and bandage contact lenses are the medical treatment alternatives for patients having severe eye pain. [3] Surgical removal of the eye is a prominent traditional treatment for resistant severe pain, if the level of vision is too poor. [4] However, the local application of some agents for neurolysis can be an alternative treatment if the patient has any psychological or medical concerns or enucleation or evisceration. [5] It has been reported that some agents such as ethyl alcohol, phenol, or chlorpromazine are effective from 2 weeks to 2 years in 30%-87% of the cases. [5] [6] [7] [8] [9] [10] [11] This study aimed to evaluate the severity and complications of the retrobulbar ethyl alcohol injection in patients Original Article having NVG-dependent therapy-resistant severe pain using the verbal analog scale (VAS).
MATERIAL AND METHODS
This study was conducted at the Kartal Dr. Lutfi Kirdar Training and Research Hospital between January 2012 and October 2013. The Helsinki Declaration criteria were implemented in this study. All the participants were informed about the study, and their written approvals were taken. The ethical committee approval was also taken for this anticipatory study.
Patients having severe NVG-independent pain or vision with minimum sensitivity to light were excluded from the ophthalmological examination. Also, patients using any medicines that might affect their pain scoring or those having chronic diseases such as neuropathy-related thyroid function disorder, vitamin B12 deficiency, alcoholism, or renal failure were also excluded from this study. Patients were assorted into two groups according to the number of injections given: group 1 (n=13) included those given only one injection, and group 2 (n=7) included those given more than two injections. The pain scores after 1 day, 1 month, 6 months, and 12 months were noted and evaluated using VAS. "No pain" was evaluated as 0, and "maximum pain" as 10. In the controls, seven patients with a VAS score of 5 or more were injected again, and evisceration was performed in those having resistant severe pain despite re-injection. The median VAS scores of the patients who underwent evisceration were compared with those of other patients at each appointment.
For all patients, the medical procedures were performed in an operation room by a single surgeon. Following sterilization of the surgery area, the visual fixation of the other eye at the nasal position was provided. For anesthesia, 2 mL of 0.5% bupivacaine (Marcaine) and 2 mL of 2% lidocaine + 0.0125% of epinephrine HCl mixture (lidocaine) was injected into the retrobulbar area. The inner orbital pressure was allowed to decrease for next 15 min after retrobulbar block anesthesia, thus helping the patient relax, and then 2 mL of 95% ethyl alcohol was injected into the retrobulbar area. For both these injections, the aim was to reach the muscle tissue by passing through the tendon capsule present between the lateral and inferior rectus muscles using a 3.5-cm 22-gauge needle from the orbital rim area, which corresponded to the three fourth lateral part of the lid. The piston was retracted and bleeding, if any, was checked to avoid injecting into the intravascular area.
The data were analyzed using the SPSS 20.0 software for Windows (SPSS Inc, IL, USA). Median values were given for statistical analysis because the VAS scores were not normally distributed with the Kolmogrov-Smirnov test.
The Wilcoxon rank-sum test was used for intragroup comparisons, and Kruskal-Wallis and Mann-Whitney U tests for intergroup comparisons. The chi-square test was used for comparing qualitative data, and the statistical significance level was determined as p>0.05.
RESULTS
A total of 20 eyes of 20 patients who were suitable for this anticipatory study protocol were included in this study. The average age of the patients was 61.25±17.23 years (between 24 and 84 years of age). The NVG etiology was commonly associated with proliferative diabetic retinopathy (n=6; 30%) and central retinal vein thickness (n=6; 30%). After the procedure, the patients were followed up for approximately 12.90±1.02 months (12-15 months). The general characteristics of the patients are provided in Table 1 .
The median VAS score before the alcohol injection was 9.00±0.61 (8-10), and no difference was found between the two groups (p>0.05). In the last follow-up, the median VAS score was 1.00±0.55 (0-2), which was significantly lower than the pre-injection score (p<0.001). The pain score between the groups did not show any difference, and it was quite low in the patients who were given a single injection in the first month (p<0.05). Despite making three injections, evisceration was performed in four (20%) patients who had resistant severe pain. The VAS score of patients who underwent evisceration was 0.00±0.50 =3.333; p=0.504) when the patients who underwent evisceration were compared with the other patients. The VAS scores of the patients before the application and during the follow-up are given in Table  2 , and the comparison of patients who underwent evisceration and other patients is given in Table 3 .
As method-based complications were evaluated, an intense conjunctival chemosis was detected in five cases (31.25%), and it was observed that all the complications were temporary. No significant correlation was found between the complication rate and the number of injections (Z=0.670; p=0.503).
The 1-day and 12-month pain scores of the patients who were given a single injection were not different from the patients who were given more than two injections (p>0.05). The pain scores at 1 and 6 months were significantly lower (p<0.01). No difference was found between the two groups in terms of age, gender, and diagnostic distribution (p>0.05). Similarly, age, gender, and diagnostic distribution of the patients who underwent evisceration were similar (p>0.05). Hayreh emphasized that the most critical condition for the cases with diseases that will cause ocular neovascularization is the caution in terms of complications specific to these diseases. [13] 
DISCUSSION
The most common causes that lead to NVG are retinovascular diseases, diabetes mellitus, and ocular ischemia syndrome. [12] NVG has a silent prognosis, and it may end up with a serious loss of vision; treating NVG is a quite hard, unpredictable, and questionable issue.
The first aim of the NVG treatment is to decrease the inner pressure of the eye by applying antiglaucomatous agents to avoid loss of vision, or to use corticosteroids to decrease the inflammation if necessary. Moreover, antivascular endothelial growth factors, pan-retinal photocoagulation, photodynamic treatment, cyclophotocoagulation, penetrant glaucoma surgery, or seton implantation can be applied alone or in combination with different success rates depending on the underlying pathology. [14] [15] [16] [17] [18] [19] The purpose of this treatment is to increase comfort in patients who do not have an effective vision level. For this, topical steroids and cycloplegics, oral or topical analgesics, and cyclodestruction are the most common methods to be applied. [13, 20] In resistant severe pain that cannot be treated with these methods, the surgical removal of the eye either by enucleation or evisceration becomes prominent as a traditional method. weverHo, globe removal is commonly rejected by most of the patients, and this surgery does not guarantee complete elimination of pain. [2] The injection of chemical neurolytic agents to the retrobulbar area is an alternative method for cases having a poor general health status for this surgery or having psychological, social, or religious reasons. [3, 5] Alcohol injection to the retrobulbar area came up in the 1900s as an alternative method to enucleation. [21] It was thought to affect both coagulation in the nerve fibrils and damages that emerge with lipid precipitation. The recurrence of the pain is also thought to be related to the level of nerve destruction. [5, 22] In the present study, the VAS score decreased significantly with alcohol injection to the retrobulbar area in patients having therapy-resistant pain, and the treatment success showed an 80% increase (16/20) , consistent with previous studies. In 35% of the cases (7/20), re-injection was needed. Despite re-injection, 57% (4/27) still had pain, and 20% (4/7) underwent evisceration.
Retro-ocular alcohol application is painful. Therefore, the consecutive application of a mixture of lidocaine and 95% ethyl alcohol using the same injector is preferred as an alternative method. Since the density of ethanol is lower than that of lidocaine, ethanol is taken into the injector first, and the injector is held perpendicular to the surface (held straight) and pulled slowly to avoid mixing ethanol and lidocaine. The advantage of this method is only one injection with a single injector. [23] The inner orbital pressure was allowed to decrease for next 15 min after retrobulbar block anesthesia, thus helping the patient relax, and then a retrobulbar alcohol injection was given. Previous studies used lidocaine and ethanol injection in the same injector; however, this technique was not included in the present study, as patients reported very severe sharp pain during and after the injection. Although these two methods are different interventions, the comfort and security of patients were higher with the present method. The orbital and occipital pain after the injection was not observed in this study.
Depending on the alcohol and the method used, some potential complications of the method were noted. Alcohol may cause cellulite lid edema and conjunctival chemosis with tissue reaction. It may also cause blepharoptosis and external ophthalmoplegia with motor nerve infiltration. [6, 7] However, these complications are usually temporal. They do not need any special treatment and patients often recover in a few days. [5, 24] In previous studies, only one case was reported as having permanent ptosis and third nerve stroke. [25] The complications in the present study were ptosis and chemosis, which were compatible with the other complications in the previous studies, [9, 20, 21] and the patients recovered in 1 month. Additionally, no permanent complications were reported in the 1-year follow-up. No significant relevance was found between the complication rate and the number of injections.
In previous studies, the other agents that were reported to be used for similar reasons were phenol and chlorpromazine. [9] [10] [11] 25, 26] Both of them caused less pain compared with alcohol, and they acted faster in alleviating the pain. [9, 11] Very few studies on either alcohol or other neurolytics use are available. The characteristics of neurolytic agents that make them better than other methods are that they are more comfortable, their effect length is shorter, and they are cheaper. Moreover, their complication rates are lower. However, patients should be warned about extraocular muscle strokes, ptosis, and the need for another application.
Consequently, retrobulbar alcohol application is thought to be an efficient and cost-effective method for eliminating NGV-dependent pain. The agent can be changed depending on the availability and the preference of the surgeon. [20] In future randomized-controlled studies, it will be beneficial to compare the comfort level and the effect length of the neurolytic agents. 
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